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SECTION 1 -~ INTRODUCTION & EXISTING CONDITIONS

Memorial Park and the Memorial Park Marina are located on
36 acres of river front pfoperty, south of East Jefferson
Avenue between Burns Drive and Marina Drive in the City

of Detroit,

Existing Marina

The existing Marina facility covers 12 acres of the property
and includes 96; 24 foot slips, 102; 36 foot slips and 34;

57 foot slips with 41 additional slips available for outboard
motor boats. Parking for the boaters is currently provided
adjacent to the individual docks at an approximate ratio of 1

car per slip.

The existing Marina is completely enclosed by chain link
fence with a controlled access point at the north end of the
Marina. The existing Marina Gatehouse building, located at
the entrance serves as the gate house, for control of
vehicular and visitor access, and also houses the restroom,
shower, and laundry facilities (See figure 1 for footprint

of existing building). Vending machines are also tocated at
the building, this being the extent of food service currently

available at the park.
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EXISTING MARINA GATEHOUSE BUILDING
FIGURE #* |,

The existing Marina Basin is a horse shoe shape configuration
approximately 300 feet wide and 1300 feet long. Boat slips
are oriented in an east-west direction off each side of the

basin. There is also a 10' wide center dock oriented north-

south which extends 750 feet with 24' slips off of each side.

Scheduled for construction this summer is installation of a
new steel sheet piling breakwater at the entrance to the
marina from the Detroit River. Construction of the
breakwater will lessen the wave action currently experienced
by smaller boats housed in the marina due to the passing of

large vessels in the river channel.
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Existing Park

The remainder of the park property (approximately 24 acres)
is currently utilized as recreational land. As can be seen
on Exhibit I, the park has a gently rolling terrain which
varies in elevation from 115'* at the north end of the park
near East Jefferson Ave. to approximately 96.5'* at the edge
of the Detroit River. Existing park facilities include
meandering concrete walks, a basketball court, comfort
station/restroom facilities (not currently in service), and a
concrete promenade and fishing area adjacent to the existing
seawall along the river's edge. Public parking is currently
aV;;lablé for 160 cars with space for 80 cars in the

Promenade Parking Lot and 80 additional cars in the existing

parking lot located immediately north of the Marina Facility.

*Elevations refer to City of Detroit Datum



SECTION 1I - DIVERS INVEST1GATION

For the purpose of this study, the firm of Sea Side Diving
Incorporated was contracted to perform an underwater
inspection of the existing dock facilities within the Marina
as well as the existing seawall both along the Detroit River
and in the existing Marina basin. A copy of their inspection

report is included as Exhibit I of this study.

In summary, the underwater docks and pilings are in good
condition. The concrete wall also appears to be in sound
condition with the exception of a few locations where
spawling of the concrete has occurred. The method and costs

for repair of these areas is covered in Section VI of this

report.
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SECTION 111 - SOILS ANALYSIS

The soil firm of SME (Soils and Materials Engineers, Inc.)
was utilized to perform a preliminary soil investigation at
the Memorial Park Site. A copy of their report is included as

Appendix A of this study.

Three soil borings were taken at the Memorial Park site to
determine the nature of the soils. There locations are shown
on Exhibit 11 which is included as part of this report. One
boring was taken in the existing Promenade area approximately
112 feet north of fhe betroit River and the remaining two
were taken immediately west of the existing Marina. In
addition to a soils analysis of the existing material, a
chemical analysis was also performed on the samples from two

of the borings.

In general, the soil conditions encountered at the site
consisted of mixed sand, clay, and rubble fill from the
existing ground surface to depths of 13 to 18 feet. Under
the fill layer, the soil consists of a silty clay material.
Chemical analysis of the borings taken west of the existing
Marina detected traces of gasoline, diesel fuel, and fuel oil
as well as above normal levels of copper, zinc, cadmium and
Dichloroethane. Because of the presence of these chemicals
as well as the concrete rubble contained in the fill
material, special problems may be encountered during various

construction operations at the site.



Further discussion concerning these potential problems is

covered in Section VII of this report.

It should be noted, however, that prior to final design of
any of the alternatives suggested in this report, additional
soil borings and more specialized testing will be required.
This additional work is necessary to determine more
specifically the existing soil parameters, particularly at
the seawall locations where additional information is

required to resolve final design factors.
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SECTION 1V - EXISTING HYDRAULIC DATA

Historical data provided by the City of Detroit sets the low
water for Lhe Detroit River at elevation 93.24 City of
Detroit Datum (571.71 IGLD) and the high water at elevation
98.20 (576.67 IGLD). The water level at time of survey was
approximately elevation 96.7 (575.17 IGLD). Due to the
extremely high water levels of the Detroit River which have
existed over the last two years, flooding has been
experienced both in the Promenade area along the rivers edge
and in the Marina area. The top of the existing seawall
along the Detroit River is approximately elevation 96.5 and
in the Marina area the top of the wall is approximately
elevation 98.5. The current floodéd condition at the
Memorial Park site is the result of the low wall height,
relative to the existing high water level, combined with the
fact that a portion of the catch basin rim elevations are

lower than the river water surface elevation for the existing

storm sewer which outlets directly in the river.

*IGLD refers to International Great Lakes Datum
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SECTION V - EXISTING UTILITIES

All available existing utility information is shown on
Exhibit II included as a part of this report.

Water: A 6" watermain loop extends through the site which
ties into the 6" watermain in Jefferson Avenue on the north
end and to the existing 6" main in Burns Drive at the south
end. From this line service is provided to the existing
comfort station, the Marina Control Building and the boat
slips. Fire protection throughout the site is also provided

via the 6" water system.

Sewer: A 13’ x 9' storm sewer runs from north to south on
the west side of the existing park site, outletting into the
Detroit River. This line serves as the eventual storm sewer
outlet for the runoff from the existing parking lot tocated
immediately north of the Marina as well as runoff from Burns
Drive. The remaining storm sewers systems which drain the
areas adjacent to the Marina basin as well as the promenade
area outlet directly into the Marina Basin or the Detroit
River respectively. This permits a very undesirable
condition during periods of high water, because in some
instances, the waéer level is higher than the existing ground

elevation being drained, therefore, these areas remain

constantly flooded.



Sanitary sewer service to the existing comfort station is
provided by a 6" service which eventually connects to the 11°
diameter sanitary sewer in Jefferson Avenue. The existing
Marina Gatehouse building is served by an existing sanitary
sewer located on the property immediately east of Memorial

Park.
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SECTION VI SHORT TERM REDEVELOPMENT PLAN

The proposed short term redevelopment plan for the Memorial
Park site can be divided into 2 parts, one being the
rehabilitation of the existing Marina facility and the second

being the redevelopment of the park itself.

Marina Redevelopment - Short Term Goals

Discussion with City of Detroit Staff has been very effective
in pinpointing and prioritizing current needs at the Marina
facility. A list, in order of priority, of the major items
of work proposed to be accomplished as part of the short term
plan follows:

1. Raise and repair the existing Marina Seawall to elevation

101.0 (City of Detroit Datum) and in conjunction raise

and repair the existing parking areas adjacent to the

Marina Seawall.

As discussed previously, the recent underwater
investigation revealed certain areas along the existing

seawall where spawling of the concrete is occurring.

In addition, the relatively low elevation of the top of
the seawall both in the Marina and along the river has
contributed to the flooded condition recently
experienced. A preliminary design to raise and repair
the wall based on preliminary soils information has been

accomplished and is detailed in Fiqure 2 below.
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Together with the raising of the wall around the marina,
the existing parking areas adjacent to wall must also be
filled, regraded to improve drainage and repaved with

asphalt.

2. Rebabilitation of all existing utilities. This work
would include the reworking of thé surface draiﬁage
around the Marina basin to eliminate direct runoff into
the basin. This would be accomplished by construction of

an underground storm drainage system.



The work in connection with raising the grade around the
marina wall would involve installation of numerous new

catch basins on both sides of the marina basin.

These catch basins are proposed to be connected by an
undergyround storm drain. Flows on the east side of‘the
basin would be directed to the north to a small lift
station then pumped into the existing storm sewer system.
On the west side of the basin, flows are proposed to be
directed to the south and then west with eventual gravity
connection to the existing stoxm sewer outfall. Runoff
from the Promenade area is also proposed to be directed
into the east-west line via underground storm drains as

shown on Exhibit III.

In addition to the extensive storm drainage work
proposed, all existing watermains and electric services
within the Marina area are also proposed for replacement
as a part of the short term rehabilitation. This work
would include the lowering and replacement of the
existing watermain as well as replacement of the existing
electric services and installation of new utility
terminals.

The existing pump out system has long presented problems
for the Marina patrons as well as staff. Proposed short
term rehabilitation includes the provisions for a new
pump out facility as well és rehabilitation of the

existing mechanical system.
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Installation of a new Security System

The proposed security system preferred by City Staff
utilizes a key card and control gate to r;strict
vehicular access to the Marina. Each key card is
individually coded and the system has the capability of
restricting the ingress to‘only one vehicle per card. In
addition, the system works such that no other vehicle is
able to enter through the gate using the same card until
the initial vehicle exits.

Replace the existing center dock with a floating pier and
T-docks.

The floating pier design proposed to replace the existing
center dock would be of the type and configuration that
could be reused if expansion of the Marina takes place as
proposed in the Long Range Redevelopment plan shown in

Exhibit 1IV.

Additional Parking

Installation of the new key card access system described
above will enable the parking rules previously
established by Marina Staff to be enforced, however,
provisions for more parking for the Marina patrons is

still a necesgity.

To meet this demand, negotiations are proposed to
continue with the Whittier Apartments across Burns Street
from Memorial Park to lease a portion of their property

for additional Marina parking.
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The total estimated cost to accomplish the items
described above as the short term goals for the Marina
redevelopment is $2,310,000.00. An itemized breakdown of
the cost estimate is included in Appendix C of this

report.



Park Redevelopment - Short Term Goals

For the purpose of this report, the remaining recreational

land at the park has been broken into 3 separate regions.

For clarity, the Promenade is considered Region 1, the Park

area north of the Marina is Region 2, and the Memorial Park

Extension is Region 3. The short term goals for each area

are addressed individually in the following text.

1.

Region 1 - Promenade

Short term redevelopment of Region 1, as shown on Exhibit
11I centers around the raiéing of the existing §eawa11

along the Detroiﬁ River to an elevation of 101.0, City of
Detroit Datum together with filling and regrading of the

Promenade to match the new wall height.

In addition, approximately 150 feet of new seawall is
also proposed for construction near the existing fishing
pier at the west end of the park. Preliminary design for
both the raising of the wall and construction of the new
seawall has been accomplished. The wall details are
included as Figure 2 - Secticn VI and Figure 5 - Secticn
ViI. Construction of a new concrete boardwalk and
miscellaneous concrete walkways, reconstruction of a
portion of the existing public parking lot and
resurfacing of the remainder of the lot as well as
landscaping of the area are all proposed to be

included as part of the short term redevelopment of the

Memorial Park Promenade.



Total cost for this work is estimated to be $730,400.00
An itemized breakdown of the costs are included in

Appendix C of this report.

Region 2 - Area north of the existing Marina

Short term redevelopment of Region 2, the park area just
north of the Marina is proposed to include rehabilitation
of the existing restroom/comfort station facility,
remcval the existing basketball court, installation of a
children's play area and picnic shelter, construction of
additional public parking for 20 cars along Marina Drive,
and the resurfacing of the existing public parking lot.
Regrading of the area as well as new landscaping are also
included as part of the short term redevelopment plan.
Total estimated cost for the proposed work for Region 2
is $346,500.00. A cost breakdown follows in Appendix C

of this report.

Region 3 - Memorial Park Extension

Short term redevelopment of Region 3, the Memorial Park
Expansion area is proposed to include raising of the
existing seawall to elevation 101.0, construction of a
new concrete hoardwalk, installation of a picnic shelter
and a children's play area as well as filling, regrading

and additional landscaping for the area.



Currently a chain link fence exists between the Marina
and the Memorial Park Extension. Installation of a gate
along this east fence line with controlled access is
proposed to allow access to the area by the Marina

patrons.

The estimated cost for redevelcpment of Region 3 is
$493,900.00. An itemized breakdown of the cost is

included in Appendix C.

Summary of Costs - Short Term Goals

Marina Redevelopment 2,310,000.00
Region 1 - Promenade Area 730,400.00
Region 2 - Area North of Marina 346,500.00
Region 3 - Memorial Park Extension 493,900.00

Total Cost Short Term Goals 3,880,800.00

Note: All estimated costs are based on 1988 prices.
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SECTION Vi1 - THE LONG TERM REDEVELOPMENT PLAN

The proposed long term redevelopment plan for Memorial Park
as shown in Exhibit IV centers around the expansion of the
existing Marina Facility. The proposed expansion would
increase the size of Marina basin from 8 acres to 15 acres.
As was the case with the short term goals, the long term
redevelopment plan can also be separated into twe parts,
redevelopment c¢f the Marina and the rehabilitation of the

Park itself,

Marina Expansion -~ Long Term Goals

The proposed Marina layout, as well as the boat slip and pier
design, follow the requirements and guidelines established

by the State of Michigan Department of Natural Pesources
(DNR) Waterways Division. The recommended layout has been
reviewed and conceptually approved by the Waterways Division.
As shown in Exhibit 1V, expansion of the Marina would
encompass the existing Marina basin as well as approximately
12 acres of the park property adjacent immediately west of

the existing Marina.

The new slip layout is proposed as a T-Dock configuration
with finger pieré off the main piers and the boat slips
oriented in the north-south direction. The expanded Marina
will provide capacity for 193; 30' boats (55%) and 158; 4S°'

boats (45%).



In addition, the marina will be able to accommodate 2 or 3
60' boats on an interim basis as it is the desire of both the
City of Detroit & the DNR Waterway Division that 60' boats be

phased out at the Memorial Park Marina.

The boat docks are proposed to be 3' wide with a center to
center distance of 35' for 30' boats and 40' for 45' boats.
The length of the docks as shown on the concept drawing is
proposed to be equal to the length of the boat to be docked
in the slip. As an alternative to this, the docks may have a
length of 3/4 of the boat length if a mooring pile is
provided at the end of the docks. Although a cost savings
may be realized by using mooring piles,‘disagreements may
arise between hoaters in adjacent slips when'required to
share the mooring piling. Therefore, cost estimates

included in this report are based on dock lengths equal to
the length of the boat. Fairway width between the boat docks
shall be 1 1/2 x the boat lengths and a minimum of 60°'
adjacent to the seawall. The width of the main pier shall be
10' to accommodate pier dock boxes which are to be provided
at each slip. Per recommendation from the Waterways
Division, a floating dock design is proposed to be utilized
for the 30' boats with a fixed pile foundation pier design

for the docks housing the 45' boats.



The new entrance channel from the Detroit River to the Marina
is proposed to be narrowed dramatically from its current
width of approximately 300' to 140'. 1In addition, the
entrance is proposed to be skewed slightly to the north-east
and the entrance seawalls lined with rip-rap. Implementation
of these measures in combination will mitigate the wave
action which normally would be felt in the marina during the

passing of larger vessels in the river channel.

As can be seen on the proposed redevelopment concept plan,
Exhibit 1V, onsite parking for the boat owners will be
provided in a parking lot adjacent to the Marina Basin. The
proposed lot has a ;apacity of 300 cars, this being a ratio
of .8 car per slip in addition to the 20 spaces provided

for employee parking. As described in Section VI of this
report, the potential for additional parking exists across
Burns Drive from the park at a lot owned by the Whittier
Apartments. Long term redevelopment shall include the
leasing of this area to provide additional parking for Marina

patrons at a total ratio of 1.5 car per slip.

The key card security system previously described in Section
VI as part of the short term redevelopment plan is again
proposed to be utilized to control the ingress of vehicles to
the Marina. The new parking arrangement and revised location
of the Marina access point make it unfeasible to utilize the
existing marina building as the Gatehouse facility,

therefore, a new building is proposed for construction.



An alternative use for the existing building is discussed

later in this section.

In addition to the Gatehouse building, two other new
buildings are proposed for construction in conjunction with
the Marina Expansion. The larger of the two structures, the
new Marina Control Building shown in Figure 3 below, would

be located immediately east of the Marina parking lot at
approximately the midpoint of the new Marina basin. This
facility would house restroom and shower facilities, and the
Marina laundry facility as well as the electric transformers.
The Harbor Master's office would also be located in this
facility and thus the building would function as the base for

Marina Security.
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The smaller structure, planned for location near the
south-east corner of the Marina parking lot, is slated to
house only restroom facilities. The building design as shown
in Figure 4 below, is such that the structure would be a
shared facility with access for the public on the one side
and access for the Marina patrons on the other. 1In this way
service is provided for the public who are utilizing the
Promenade area and, at the same time, the boat owners are
provided the convenience of an additional restroom facility

for their use.
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Expansion of the Marina Basin and redesign of the Channel
entrance necessitates construction of a substantial length of
new seawall at the Memorial Park Site. As discussed
previously in Section 1V of this report, a preliminary soils
investigation has been performed. Informaticn from the soils
report together with the proposed utilization of the areas
adjacent to the new walls, as shown in Exhibit 1V, have been
useful in developing a preliminary desiun for the proposed
seawall. Due to existing soil conditions, a cantileaver type
retaining wall will not be cost effective, rather, an
anchored sheet pile wall design, shall be implemented. A
preliminary wall section is shown in Figure 5 below.
§reliminary design requires steel sheet piling lengths of 30

to 40 feet with tie hacks spaced approximately 12 feet apart.
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It must be stressed that tie back spacings and sheet piling
lengths outlined in this report are preliminary in nature and
are to be utilized only for feasibility and estimating
purposes. Once again, it should be noted that prior to final
design, additional soil borings and more specialized testing
will be required, particularly along the Marina basin wall,
to determine more specific soil parameters necessary to

resolve final design factors.

Extensive dredging of the park land west of the existing
basin will also be required to construct the expanded Marina
basin. Quantities calculated for cost estimating purposes
are based on the DNR requirements of depths of 8' below low
water elevation in the slip areas and 10' below low water
datum in the fairway areas. Cross sections taken through the
exiséing and proposed Marina are included in Appendix B.
These sections include the proposed dredging limits
superimposed on the existing topography and are able to show
with more clarity the actual extent of the excavation

necessary.

The preliminary soils report suggests that much of the
material to be excavated will consist of rubble fill
and éome degree of difficulty is likely to be encountered

during excavation operations.



In addition, due to the abnormally high concentrations of
certain organic compounds detected during chemical analysis
of the soil samples, additional cost is likely to be incurred
because of the special method in which the material must be
handled and disposed of in order to meet applicable

government regulations.

Proposed to be included as part of the Marina redevelopment
is the provision for utilities at each boat slip. One
"utility terminal" will be provided for every twc boat slips.
The terminals are located between two of the finger piers or
docks and provide electrical and water service for- the 2
slips. A typical detail of a utility terminal is shown in

Figure six below.

Electrical service shall be 30 amps for each 30' slip

andASO amps for each 45' or 60' slip. Two 3/4" hose bibs
with check valves will be provided on each utility terminal.
Additional utilities such as cable T.V. and telephone will be
accommodated by the placement of “"blank" conduit inside the
main piers during the initial Marina redevelopment enabling

future installation should their service be desired.
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UTILITY TERMINALS

FIGURE ¥ G,

In addition to the utility terminals, a public address system

which can be heard throughout all portions of the Marina is

proposed to be provided.

The proposed long term redevelopment concept plan, Exhibit

IV denotes the existing utilities and access points for the

installation of the new utilities to serve the Marina.

Electric service for the Marina facilities as well as the 3

new buildings are proposed to be provided by extension to the

south and west of the existing electric lines which currently

serve the comfort station and Marina Gatehouse.

Te lephone

service will be provided from the existing telephone tines in

Burns Drive.
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As shown on Exhibit IV, a sanitary sewer is proposed to be
extended from the existing pump station near the north-west
corner of the site to the south to serve both the new Marina
Control building as well as the proposed restroom facility
near the Promenade.

Sanitary service for use by the boaters will be provided by
means of a pumpout facility which will be located at the end
of the main pier adjacent to the Marina Control Building.

A pump and force main will be utilized to transfer the waste

flows from this location to a sanitary manhole.

Storm drainage for the new parking lots and other
improvements will be provided by extension of ‘the
underground storm system proposed in the short term goals

previously covered in this report.

In addition to new utilities to be installed as part of the
Marina redevelopment, the Marina Expansion necessitates the
relocation of some existing utilities. In particular, the
existing 6" watermain located immediately west of the
existing Marina will require relocation to facilitate
dredging operations. The proposed new watermain alignment is
such that water service from the line can easily be provided
for the new Marina facilities as well as the proposed

buildings.

Cost analysis of the work described above has been
accomplished and is estimated at $11,100,000.00. An itemized

breakdown of cost can be found in Appendix D of this report.
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Park Redevelopment - Long Term Goals

Expansion of the Marina as proposed above leaves a remainder
of 17 acres of actual land for recreational use.

Long term redevelopment planning for the remaining
recreational land has been broken into 3 separate regions for
the purpose of clarity, with Region 1 being considered the
Promenade, Region 2 the Memorial Park expansion, and Region
3 the remaining park between the expanded Marina and

Jefferson Avenue.

It should be noted that this report assumes that the short

term redevelopment plan has been implemented prior to the

long term redevelopment. Therefore, cost estimates for the
long term redevelopment goals do not include costs for work

previously proposed as short term redevelopment goals.

1. Region 1 - Promenade

For purpose of this study, the Promenade is defined as
the 4.5 acres of property adjacent to the Detroit River
west of the new channel entrance as well as the 2 acres
along Burns Drive which acts as a buffer strip hetween

the roadway and the proposed Marina Parking lot.



Redevelopment of the Promenade area includes
construction of a public parking lot with capacity for
34 cars, a turn around for Burns Avenue, new concrete

walks, installation of a children's play area and

extensive new landscaping.

The long range plan also includes construction of the
restroom facility described previously in this section
and shown previously in Figure 4. As discussed, final
design of the building shall be such that the facility
houses restroom facilities for Marina patrons on one side

and the general public on the other.

The total cost for the above described work is estimated
to be $374,000.00. An itemized breakdown is included in

Appendix D of this report.

Region 2 - Memorial Park Expansion

The Memorial Park Expansion area includés the 4.3 acres
of park land east of the Marina and immediately north of
the river. 1In the long range planning, public access
would be allowed along the east wall of the Marina basin
both by pedestrian as well as cars, therefore,
redevelopment of this area includes construction of
additional public parking and a turn around area for
vehicles near the river's edge. A fishing pier and
additional landscaping of the region are also included as

part'of the long range plan.



The estimated cost for this work is $242,000.00. A cost

breakdown is included in Appendix D.

3. Region 3 - Area North of the expanded Marina

Long range planning for Region 3, the area north of the
proposed expanded Marina proposes construction of new
concrete walks and extensive new landscaping.

In addition, the long range redevelopment calls for
removal of the existing comfort station and the
rennovation of the former Marina Gatehouse building for
use as public restrooms (see Figure 7 below). A public
restroom faciliky at this location would best serve the
needs of the public utilizing either the play area and
picnic shelters north of the Marina or the expanded
fishing and picnic areas near the river's edge east of

the Marina.
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Cost to accomplish the above describe work is estimated
at $396,000.00. An itemized breakdown is included in
Appendix D.

Summary of Costs -~ Long Term Goals

Marina Redevelopment 11,100,000.00

Region 1 -Promenade Area 374,000.00
Region 2 - Area North of Marina 242,000.00
Region 3 ~ Memorial Park Extension 396,000.00

Total Cost Short Term Goals 12,112,000.00

Note: Total cost does not reflect work included in
short range redevelopment plan.

All estimated costs are based on 1988 prices.
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Dear Ms. Himes:

We have completed our geotechnical investigation for the proposed
Memorial Park Marina expansion, to be constructed 1n Detroit,
Michigan. This 1letter presents the results of our field
investigation and our comments concerning deslgn and construction
of sheet pile retaining walls. An environmental evaluation was
also requested. The results of the soils chemical analysis are
not yet available at the time of writing, and will be sent to you
later as an addendum to thils letter.

Project Information

The site 1is located at Memorial Park, south of Jefferson Avenue
and between Burns Street and Marina Drive, in Detroit, Michigan.
Based on the site plan, provided by Charles S. Davilis and
Assoclates (the Engineer), the site generally slopes down from
north to south, with ground surface elevations varying from about
117 feet DCD to about 97 DCD along the Detrolt River. The water
level of the Detroit River 1s currently at about 98 DCD.

We understand the proposed development 1s to consist of extending
the existing marina basin to the west, into the area which 1is
currently belng wused as recreational land. Based on the
conceptual plan provided to us by the Englneer, plers with boat
8lips will extend westward from the retaining wall at the east
side of the basin. The slips will be reached by channels runnlng
along the north, west, and south ends of the basin, and between
the boat slip pilers. Parking for passenger vehicles could be
within about 20 feet of the west wall of the marina basin.

ArATe A AL, ArARLSIALIIA OGVARANT AL ArIA AL NAUFIACUT  ANAATIA JATEOIAC FAORCHT TAMTC



Ms. Helen Himes, P.E.

Charles S. Davls and Assoclates, Inc.
August 10, 1987

Page 2

Steel sheeting 1s to be used for construction of retaining walls.
The top of the sheeting is to be about elevation 101 feet, DCD.
Proposed channel depths below low water level (LWL) are as
follows: boat slips, 5 feet; channels, 7 feet; main channel, 10
feet, LWL 1is about elevation 93.25 DCD, and High Water Level
(HWL) is about elevation 98.2 DCD.

Field Operatlions

The number and depth of the borings were selected by the
Engineer, with 1nput from SME. The boring 1locations were
selected by the Engineer. Three soll borings were performed at
the site for this investigation, extending to depths of 40 to 45
feet below the exlisting ground surface. The borings were drilled
by SME at points c¢lose to the planned 1locatlons. Boring
locatlions were controlled by drilling equipment access. Ground
surface elevatlions were interpolated from contour- elevatlions on
the site plan prepared by  the Engineer.

The soil borings were drilled using a truck-mounted rotary type
drilling rig. The bore holes were advanced to the sampling
depths using continuous flight hollow stem augers. The borings
included soill sampling in general accordance with ASTM Standard
D-1586 (split-barrel sampling procedures). Results of the boring
data showing materials encountered, penetration resistances
obtalned 1n the soll and other pertinent field observations made
during the drilling operations are included on the logs at the
end of this letter.

Groundwater measurements were also obtained 1in the bore holes
during and after completion of drilling at each location. Since
the bore holes were backfilled soon after drilling, 1long ternm
water level information is not available from these borings.

An explosive gas indicator was placed in each borehole to detect
the presence of explosive gas escaping from the boreholes.

LLaboratory Testlng

The soill samples were sealed 1n glass Jars 1in the field and
brought to the laboratory for further examlnation and testing.
Also, samples of the fill materlals have been subjected to a
solls chemical analyslis. The results of the chemical analysis
tests are not available at the time of this writing, and will be
sent when they are avallable.

The soll samples were classiflied 1n the 1laboratory by a
geotechnical engineer in general accordance with the Unified Soil

ool ol maate o el cnineens,
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Classification System. The general testing program consisted of
performing molsture content, and hand penetrometer and/or Torvane
shear tests upon portions of the cohesive samples obtained. In
the hand penetrometer test, the unconfined compressive strength
of a coheslve so0ll sample 1is estimated by measuring the
resistance of the sample to penetratlon of a small calibrated
spring-loaded cylinder. The maximum capacity of the penetrometer
is 4.5 tsf. In the Torvane shear test, the shear strength of a
cohesive soil sample 1s estimated by measuring the torque applied
to a small spring loaded vane which 1s8 1inserted 1nto the soil
sample. The shear strength of a cohesive sample 1s equal to one-
half the unconfined compression strength. The Torvane 1s
generally used to test the strength of softer clays.

Subsurface Conditions

A. Soil Conditions

The soil conditions encountered at the boring locations can be
summarized as follows. Mixed sand, clay, and rubble f1l11 or
possible f111 extended to depths of 13 to 16 feet below the
existing ground surface. At Boring 1, clayey sand was observed
underlying the fi1ll materials to a depth of 18 feet, which was
underlain by silty clay to the explored depth of the boring. At
Boring 2, the fill was underlaln by clayey silt to 24 feet,
followed by sand to 27 feet, and finally underlain by silty clay
to the explored depth of the boring. At Boring 3, underlying the
fill to the explored depth of the boring was silty clay.

The f111 material was very loose to medium dense, with Standard
Penetration Test resistances (N-values) of 4 to 17 blows per
foot, The moisture content of the f111 generally varied from
about 12 to 27 percent.

The natural sand soils in Borings 1 and 2 were very loose to
loose, with N-values of 4 and § blows per foot. The clayey silt
was soft, with a shear strength of about 200 psf, and a molisture
content of about 48 percent.

The silty clay layer encountered at a depth of about 15 feet 1in
Boring 3 was very stiff, with unconfined compression strengths of
3-1/2 and 2-1/2 ¢tsf, and molisture contents of about 16 and 17
percent. The underlying silty clay scils 1in Boring 3 and silty
clay soils in the other borings, were soft to medium, with shear
strengths of about 300 to 800 psf, and moisture contents of about
12 to 37 percent.

ol e tearar, e
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Please refer to the boring logs for the speciflc details of the
soll conditions at the respective boring locations. Stratifica-
tion 1lines on the boring 1logs 1indicate a general transition
between soll types. They are not 1lntended to show an area of
exact geologlcal change.

B. Groundwater Conditions

Groundwater was encountered at depths of 3.5 to 9 feet below the
exlsting ground surface (elevations 96 to 101, DCD) during the
drilling operations. Water was encountered at depths of 3 to 28
feet (elevations 82 to 96, DCD) immediately after completion of
the drilling operations.

Based on the avallable information, we belleve the water level at
this site to be about elevation 98 feet, DCD, which is about the
current level of the Detroit River. Due to the proximity of this
site to the Detroit River, we believe the groundwater levels are
primarily 1influenced by the water level of the river. The long
term hydrostatic groundwater level should be expected to fluc-
tuate on a seasonal and long term basis with variations in
precipitation, evaporation and surface run-off.

C. Explosive Cas

Based on the results of our explosive gas indicator, explosive
gas mixtures were not encountered in any of the three soil
borings.

D. Chemlcal Testing Results

At the time of this writing, the results from the chemlcal
testing of selected samples of the existing f111 materials was
not complete. We shall submit the analysls of the test results
in a subsequent letter, after they become avallable.

Analysis and Recommendations

Based upon the so0ll boring information and our understanding of
the proposed project, as mentloned herein, we present the
following preliminary geotechnical recommendations related to
design and construction of marina retalning walls. The analyses
and recommendations 1n thls letter are preliminary 1n nature, and
should not be used for specific design purposes. After the
deslign criterla are more complete, additional so0ll borings should
be performed 1in areas where the retalning walls wlll be
constructed. If the conceptual design 1is 1incorrect or changed

subsequent to our reporting, or 1f conditions during construction
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are found to be slgniflcantly different from those encountered in
our borings, we should be contacted 8s8o we may re-evaluate our
recommendations to the extent dictated.

A. Marina Design

Based on the project construction as described herein, and the
conceptual plan provided to us by the Englineer, we understand
piers for boat slips will extend perpendicular to the marina
retaining walls. Thus, the walls will be mainly 1n channel
areas, where 7 to 10 feet of channel depth is required below LWL.

Given the available project information and the soll boring
conditions, we believe several types of construction could be
used for retaining wall. These types basically fall 1nto two
categories; cantilevered and anchored bulkheads.

1. Cantilevered Walls

Due to the marina configuration and the soil conditlons, a
typlcal free standing cantilevered steel sheetplile retaining wall
does not appear cost effective, and may not be technically
feasible. VWith water depths of 10 feet for LWL conditlons 1in the
maln channel, support of the retaining wall may be difficult
because of the weak underlying solls.

We believe cantilevered walls could be successfully utilized if a
stabilizing berm 1s used in front of the wall. The bernm,
consisting of (nominally) 6 inch size crushed stone or rip-rap,
would provide the resistance necessary for  support.
Preliminarily, we anticipate a stone berm depth of about 8 feet
in thickness, projecting about 25 to 35 feet away from the wall
would be necessary 1in combination with cantilevered sheet plles
of about 40 to 50 feet 1In length.

Adequate stability must be provided during all phases of
construction. Since the stone berm would be necessary to provide
sufficient stability to the wall, it will be necessary to 1install
the berm before the sheeting 1s fully loaded (phased loading) or
provide temporary tlebacks untll the stone berm 1is 1in place. For
phased loading of the wall, the construction sequence could be as
follows: excavate behind the proposed wall; 1install the
sheeting; dredge and place the stone berm in front of the wall;
and then backfill behind the wall. For the temporary tiebacks,
the construction sequence could be: install the sheeting,
temporary tiebacks and anchors; dredge in front of wall and place
stone berm, remove tieback and anchors.

T LT L TR N Y BN A YO TT (T R
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Any excavatlions behind the wall, before or after the wall 1is
installed, should be refilled with an approved granular material.

2. Anchored Sheetpile Wall

For an anchored sheetpile wall design, the sheeting 1s held near
the top with tie bars or cables connected to anchors, located
some distance behind the wall. The anchors typically consist of
concrete deadmen or another sheetpile wall, installed below
grade. Based on the conceptual plan, we do not anticipate
serious problems with locating anchors on this site.

The thickness and nature of the f1l11 in the marina area may
require relatively large or deep deadman or sheetplle anchors.
If an anchored alternative 1is selected, we recommend test pits be
performed along the anchor 1line to determine the depth and
consistency of the fill materials. Based on the propertles of
the soil, an anchor design may then be performed.

We preliminarlly anticipate sheet pile lengths of 30 to 40 feet
could be used with a properly designed anchor system.

B. Construction Considerations

We anticipate some problems with excavatilon during the
construction at this site. A relatively large amount of material
will have to be excavated and removed. We anticipate this
material will primarily consist of rubble fill. The materials
excavated should be handled and disposed of in a proper manner in
accordance with governing regulations.

The excavatlon contractor should be prepared with suitable
equipment to excavate and remove large pleces of concrete, wood,
wood piles, etc., durlng mass excavatlon.

Obstructions could be encountered during the installation of
sheetplles. The riverfront of Detrolt has a long history of
development and industrial activity. Although a records search
was not performed for this project, we belleve 1t may be possible
old timber pile foundations could be encountered during driving
of the sheetpiling. Efforts should be made to locate and remove
old timber piles or other large obstructions which may interfere
with sheetpile 1installation durlng the mass excavation. Also,
the contractor who 1installs the sheetpiling should be aware of
the possibllity of large obstructions, and should be prepared to
remove them once encountered.

SO L0 MATG Al NQINESTsS
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All excavations will require adequate slopes or shoring for slope
stabllity. All excavatlions should be sloped as necessary to
comply with MI-OSHA requlirements. If dictated by the ground
conditions, an adequately constructed and braced shoring system
should be provided for employees working in an excavation that
may expose employees to the danger of moving ground. If material
1s stockpiled or heavy equipment 1s operated near an excavation,

stronger shoring must be used to resist the extra pressure due to
superimposed loads.

C. Additional Investigation

Sheeting lengths and other recommendations contained 1in this
letter are considered preliminary 1in nature. They are 1intended
for feaslibility and estimating purposes only, and should not be
construed as specific design recommendations.

Factors affecting sheetplle design 1nclude (but are not limited
to) soll strength parameters and surcharge loads behind walls,
such as landscaped berms and parking areas. For soft clay soils
encountered in the soil borings, relatively small changes in
Strength parameters can have a significant affect on sheetpile
lengths and design considerations. After the project plans are
more complete, we recommend additional soil borings be performed
along the marina basin walls to resolve the design factors.
Also, we recommend more speclalized soll sampling and testing
procedures should be wused. . This would 1include Shelby tube
sampling to obtain larger, relatively undisturbed samples of the
cohesive soils below the f1l1l; and trilaxial shear tests 1in the
laboratory, to more accurately determine strength parameters.
SME would be pleased to provide these services.

D. Construction Quality Contbol

SME should be given the opportunity to review the project plans
and specifications to verify the project 1is as anticipated when
our preliminary design recommendations were provided and our
recommendations were properly incorporated. In addition, SME
should be wused during construction to monitor all site prepa-
ration activities and retaining wall installation activitles.

General Comments

This letter report has been prepared 1in accordance with generally
accepted geotechnical engineering practices to ald 1n the evalua-
tion of this property and to assist 1in the design of this
project. This report, with its recommendations and conclusions,

Should be considered preliminary 1in nature. In the event of
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changes in the design criteria, the conclusions and
recommendations contained in this letter shall not be considered
valid unless the changes are reviewed, and the conclusions of
this report are modifled or approved in writing by our office.

The analysis and recommendations submitted 1n this letter are
based upon the data obtalned from the three soll borings per-
formed at the approximate locations indicated on the appended
location plan. Thils report does not reflect varliations which may
occur between the borings. The nature and extent of the varia-
tions may not become evident untlil the time of construction. If
significant variations then become evident, it may be necessary
for us to re-evaluate the recommendations of this report.

In the process of obtaining and testing samples and preparing
this report, procedures are followed that represent reasonable
and accepted practice in the field of soil and foundation engil-
neering. Specifically, fileld logs are prepared during the drill-
ing and sampling operations that describe field occurrences,
sampling locatlions, and other information. However, the samples
obtained 1in the field are frequently subjected to additional
testing and reclassification in the laboratory and differences
may exlst between the flield logs and the final 1logs. The engi-
neer preparing the report reviews the field 1logs, laboratory
classifications and test data and then prepares the final boring
logs. Our recommendations are based on the contents of the final
logs and the information contained therein.

We appreciate the opportunity to serve you during this phase of
the project. If there are any questions concerning this letter,
please contact us.
Very truly yours,

SOIL AND MATERIALS ENGINEERS, INC.

Theodore A. Janish
otechnical Engineer

Garrett H. Evans, .
Principal Engineer

Enclosures

. 2 pe: enclosed
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IMPORTANT INFORMATICO™!

ABOUT YOUR

GEOTECHNICAL ENGINEERING REPORT

More conntruction problems are caused by site subsuilace
condiione, than any other factor As troublesome as sab-
anrhace probleme can be their requency and extent Lave
been lessened considerably in recent years thanks 1o the
Ansonation ol Sott and Foundation Eagincers (ASEE)

When ASEE wers founded i 1969, subearitace problem,
wote liequently hemng resolved through lawsants finfodt,
the situation had growan to such afatimg propottion:, that
coradtung geotechical engineers had the warst profes
stonal lability tecord of alt design professionals. By 1980,
ASEFE-member conswlting soil and foundation engineers had the best
professional habtlity record This dramaltic turn-about can be
attnbuted directly 1o chient acceptance of problem-solving
proprams and materials developed by ASFE Torits mem-
biers” apphcation. This acceptance was gained because dients
percaved the ASFE approach Lo be in thar own best inlerests
Disputes benefit only those who earn their living (rom
others” disagreements.

The following suggestions and obsetvations are offered 1o
help you reduce the geotechnical-refated deluys, cost-over-
runs and other costly headaches that can occur duting a
construction project

A GEOTECHNICAL ENGINEERING
REPORT IS BASED ON A UNIQUE SET OF
PROJECT-SPECIFIC FACTORS

A geotechnical engineering report is based on a subsuilace
exploration plan designed 1o incorporate a unique set of
projedt-specihic tactors. These typraally include. the gencral
nature of the stracture involved. its size and configuration,
the focaton of the structure on the site and its otichtation,
physical concortants such as access roads, patking lots,
and undaiground nulities, and the level of addinonal ask
which the client assumed by virtiee of limitations imposed
upon the exploratory program: To help avoid costly prob-
tems. consult the geotechnical engineer to determine how
any lactors which change subsequent to the date of his
report may affect his recommendations

Unless your consulting geotechnical engincer indicates
otherwise, your geotechnical engineering report should not be used.
¢ When the nature of the proposed structure is
changed. for example, if an office butlding will be

erected instead of a parking parage. ocif a reriger-
ated warchouse will be built instead of an unrefrig-
erated one;

& when the size or configuration of the proposed
structure is altered;

® when the location or orientation of the proposed
structure is modified:

¢ when there is a change of ownership, or

s for application to an adjacent site

A geolechnical engineer cannol accept responsibility for problems which
may develop if he is not consulted after factors considered in his reports
development have changed.

MOST GEOTECHNICAL "FINDINGS” ARE
PROFESSIONAL ESTIMATES
Sue explorstion identifies actual subsurlace condiions
only at those points where samples are token, when they
ate taken Data denved through sampling and subsequaent
Libuotatony testing e extrapolated by the geotectinncal
copmeet who then renders an opmion about overall sub
wutlace conditions, thetr likely reaction to proposed con
Ltuction acwvity, and appropnate foundation design Even
under optimal circumstances actual coaditions may diftes
from those opined to exist, because no geotechnical en-
gineer, no matter how qualified. and no subsurface explo-
ration program. no matter how comprehensive, can reveal
what is hidden by earth, rock and time For example, the
actual interface between materials may be far more
nadual or abrupt than the report indicates. and actual
conditions in areas not sampled may differ from predic-
tions. Mothing can be done to prevent the unanticipated, bul steps can
b taken to help minimize their impact For this (eason, most
oxpericnced owaners retuin thar geotechnical consultant through the
construction stage, to identify variances, conduct additional
tests which may be needed. and to recommend solutions
10 problems encountered on site.

SUBSURFACE CONDITIONS CAN
CHANGE

Subsuiface conditions may be modified by constantly-
changing natuial forces. Becausc a geotechnical engineer-
ing repott is based on conditions which existed at the time
of subsurlace exploration. construction decisions showdd not be
based on a geotechmal engineering report whose adeguacy may have
been affected by lime Speak with the geotechnical consultant
to tearn if additional tests are advisable before constiuc-
tion starts

Construction operations at or adjacent to the site and
natural events such as tloods, earthquakes or groundwater
fluctuations may also affect subsurface conditions and,
thus, the continuing adequacy of a geotechnical repott
The geotechmical engineer should be kept apprised of any
such events, and should be consulted to determine if
additional tests are necessary

A GEOTECHNICAL ENGINEERING
REPORT IS SUBJECT TO
MISINTERPRETATION

Costly problems can occur when other design profession-
als develop their plans based on misinterpretations of a
geotechnical engineering report. To help avoid these prob-
lems, the geotechnical engineer should be retained (o woik
with other approptiate design professionals to explain
relevant geotechnical findings and to review the adequacy

—
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general notes

Drilling & Sampling Symbois

SS

ST

PS -
AS

WS -
HA —
BS -
NR -~
RC -
RB—

Spiit-Spoon - 1% 1D, 20D except where noted

- Shelby Tube - 2°0D. excepl where noted

Piston Sample- 3" diameter

Power Auger Sample

Wash Sample

Hand Auger Sample

Misceltaneous Bag or Bottle Sample

No Recovery

Rock Core with diamond bit. NX size. except where noted
Rock Bit

Standard ‘N’ Penetration - Blows per foot of a 140 pound hammer failing 30 inches on a 2 inch

O.D. split spoon, except where noted.

Water Level Measurement Symbols Particle Sizes

WL -~ Wwater Level
WCI - Wet Cave In
DCI —Dry Cave In
WS - While Sampling

Boulders - Greater than 12 (305 mm)
Cobbles - 37(76.2mm) to 12(305mm!
Gravel- Coarse - %"(19.05mm) to 3" (76.2mm)
Gravel- Fine —No 4 (3¢X4.75mm) to % (1905mm)

WD ~ While Drilling Sand Coarse -No10 (200mm) to No.4 (4.75mm)
BCR — Before Casing Removal Sand Medium -No. 40 (0.425mm)to Na 10 { 2. 00mm)
ACR — After Casing Removal Sand Fine -No 200 {0.074mm)} to No.40{0.425mm)
AB — After Boring Silt - 0.005mm to 0.074 mm

Clay -~ Less than 0.005mm

Water levels indicated on the boring logs are the levels measured in the boring at the times
indicated. The accurate delermination of ground water tevels may not be possible with
short term observations especially in impervious soils. The levels shown may fluctuate
throughout the year with variations in precipitation. evaporation. and runoff.

Cohesionless Soiis

Very Loose

Loose

Medium Dense

Dense

Very Dense

Extremely Dense

Classitication

Cohesive Soils

Q to4 Blows CONSISTENCY UNCONFINED COMPRESSIVE STRENGTH
5 109 Blows very Soft ! Less than 025 tons/ft’
10 to 29 Blows Soft 025 to 049 tons/ ft’
301049 Blows Medium 05 to 099 tons/f’
50 to 80 Blows Suit : 100 to 1+99 tons/ft’
Over BOBlows Very Stitt : 200 to 399 tons/tt’
Harg ©  Grealer than 400 tons/tt’

Soil Constituents

. "
Trace

“Trace 10 Some™:

»

Some”
Ang”

Less than 10%
10% to 20%

- 20% 10 35°%
©35%10 60%

Soil Description

11 clay content s sufhicien! So thal clay dominates soil prop -
eclies then Llay becomes the primary noun with the other
mal.or soil constiluent as moditier e 8ty clay Other minors
soi! constituents may be added according 1o estimates ol
soil constiluents present. re . silly Clay, frace to some sand. trace

gravel



30RING LOG NO. | (1 or )

OWNER ARCHITECT/ ENGINE
City of Detroit Charles S. Davis & Associates, Inc,
LOCATION PROJECT NAME
Netroit, Micligan Memorial Park Marina
LEGEND O
[:9 w N STANDARD FPENETRATION, "N~ (BLOWS/FL)
ul w [$)
™ wolz . W HATURAL WATER CONTENT, ~
S| & [5foerH = (] TORVANE SHUEAR STRENGTH (1sf)
F 4 b OESCRIPTION OF MATERIAL >-& ) BECE
w |a IN o«
w ! Qm UNCONFINED COMPRESSIVE STRENGTIH (144}
a ; “i FEETY b= GHA) CALIBRATEU MAND PENETROMETER STRENGUH (14
a Zz
3 o |z >, SCALE
» < 0O 2 3 4 5 tet
¢ { : | ¢ {
SURFACE ELEVATION 99inCD ® P 20 30 40 50 %N
1 5SS N ]
2 SS - .
57 ‘
3 3s ) JMixed Sand, Clay, and Rubble Fill-
Pieces of Concrete and Brick -
Dark Brown - Moist to Wet - Loosec
- Jto Very loose - (SP-CL-Fill)
4 |ss '
107
r— -
5 SS ; i Clayey Fine Sand - Trace to Some ®
157 Silt -~ With Shell Fragments, Root
- JFibers and Occasional Clay Seams-
~ -Grey - Wet - Very Loose - (SC)
6 155 20 aﬁ
7 _|5sS 25 0 éﬁ ]
. {
- 4Silty Clay - Trace Sand and Gravel}- \
8 JWith Occasional Silt and Sand |
8 1Seams - Grey - Soft - (CL) \
h \
8 SS 30 *\
-] \
- - \
4 \
B \
] \
35 RIS, -
- CONTINUED ON NEXT PAGE -




ORING LOG NO.1 (2 of 2)

OWNER ARCHITECT / ENGINEER
City of Detroit Charles S. Davis & Associates, Inc.
LOCATION PROJECT NAME
Detroit, Michigan Memorial Park Marina
LEGEND
o w N STANDAKD PENETRATION, "N~ (BLOWS/FT) =
w (9]
@ t: z . ‘. NATURAL WATER CONTENI, N
3| & |5[oerTH 5 u) EAR STRENGTH (1)
z < - DESCRIPTION OF MATERIAL E& TORVANE SHEAR si
w ﬁ e D:, VHLONEINED COMPRESSIVE SIRENGTH it}
E: ; w| FEEY ’.:ﬂ ﬁcnuuuuo HAND PENETROMETER STRENGTH (1)
H3 < ; g
<« »n SCALE
o x *OO 1 2 3 4 5  1sf
'L . 1 Il l
L ¥ LJ A T
SURFACE ELEVATION  99iDCD ® Do 20 30 40 50 %,N
- i ~ CONTINUED FROM FIRST PAGE -
- 35
E -4
10 | SS . ®
40 - s5ilty Clay - Trace Sand and Gravel-] |
- 41With Occasional Silt and Sand i
. { seams - Grey - Soft - (CL) |
' - |
{
11 | ss ®
45
- - ~ END OF BORING -
]
[ ]
u ]
NOTE: The indicated straliticstion lines are appioximala. MINERAL WELL
In sity, the liansition bslwean malerials may be gradusly PERMIT NO. —
WATER LEVEL OBSERVATIONS BORING STARTED 7-23-87 3
BORING COMPLETED| 7-93-g7 B
3.5'  WHILE SAMPLING OR WHILE DRILLING aig: #72 orawn gy: CB
3! IMMEDIATELY AFTER COMPLETION FOREMAN: JH  APPROVED: WD/TJ . -
AFTER COMPLETION JOB: E10579  SHEET: 2 of 2 soil and materials
engineers, inc
NOTE: Boring backfitled with nat
ural solls unless oltherwise noted.




BORING LOG NU. Z (1 ot
OWNER ARCHITECT/ ENGINE
City of Detroit Charles S. Davis & Associates, Inc.
LOCATION PROJECT NAME
"Detroit, Michigan Memorial Park Marina
LEGEND
L« us \\\(XKSIANDAGO PENETRATION. "N {(BLOWS/FT)
- u Q - W raruRal walte contmt N
S| & [5feer = o IE SHEAR STRENGTH (1)
z |V o DESCRIPTION OF MATERIAL > & TORVANE SHEAR At s
w ﬂ o IN g‘; UNCONEINED COMPRESSIVE STRENGTIt Liil)
: ; ‘:"‘ FEEY t3 A) CALIBRATED HAND PENETROMETER STRENGTH (140}
A B 3 SCALE
< )
I I *OO 2 3 4 5 el
¢ { t t { t
SURFACE ELEVATION 107£DCD ® ® 10 20 30 40 50 %.,N
M EL - IMixed Sand, Clay, and Rubble Fill- I
- ‘IWith Pieces of Brick and Concrete- .
2 |ss - {Dark Brown - Medium Dense - (SP- - 2O+
5 - CL~Fill) \ =
3 ss W 1 *O
- - \
- o \
- . o \ _
4 |Ss 10 JOrganic Clayey Silt - With Pieces .\\
- Jof Wood - Trace Sand and Gravel - 1.
Black to Wet - lLoose - (OL - ~
- Je" . ~
Possible Fill) 1
- ) ~N
- ~
5 | ss 100
15 ?
) N
\
- : \ 1
B JClayey Silt - With Root% Fibers - |
i | Trace Sand - Discolored Gray - 1
6 SS Soft - (ML - OL) y, }
20 /
- - /
- Y/
o /
- - ———— A - _‘,/_ RN SUU—
7 ]Ss 95 -|Clayey Fine to Medium Sand - Trace /
- Gravel - GCrey - Wet - lLoose - (SC) bi
] /
- , /
. ] /
8 |58s 1
30 ?
[~ ]Silty Clay - Trace Sand and Gravel- ’
- JWith Occasional Sand and Silt
- -{Seams - Grey - Soft - (CL)
9|ss } ®
= 35
" 1 - CONTINUED ON NEXT PAGE -
- 7]
'_ _1

2)



. |
. LORING LOG NO.2 (2 of 2)

OWNER ARCHITECT / ENGINEER
City of Detroit Charles S. Davis & Associates, Inc.
LOCATION PROJECT NAME
Detroit, Michigan Memorial Park Marina
LEGEND i
5 w . STANDARD PENEIRATION, "N |BLOWS /Y )"
w (8]
o wolz . W NATURAL waT€R CONTENT,
2| > |%|oerTH & .
2 O [ .
z 44 N DESCRIPTION OF MATERIAL E& [0 TORVANE SHEAR STRENGTH (s
w w o n; R UNCONFINED COMPRESSIVE STRENGIH 1nf)
& a |w| FEET Y )
: z : E - QLAHHHAI(D HAND PENERTROMEIER SIRENGEH (148)
L ¢
<« | » [% 2 SCALE
“ < *OO} 2 3 ‘ 5 taf
L
SURFACE ELEVATION 107+DCD ®® 10 20 30 40 50 %.N
B . - CONTINUED FROM FIRST PAGE -
~ 35
5 ) Silty Clay - Trace Sand and Gravel -
[~ IWith Occasional Sand and Silt
- {sSeams - Grey - Soft - (CL)
10 {ss 1R F‘ ¢ ®
~ 40
- - - END OF BORING -
_ . ;
e -
i 1
!
b -
= -
N
i 1
NOTE: The indicated siratilication hnes afe approximate. MINERAL WELL
fn silu, lhe lransition between malerials may be gradual, PERMIT NO. -
WATER LEVEL OBSERVATIONS BORING STARTED 7~22-87 v
BORING COMPLETED 7-22-87 A-
_B'  WHILE SAMPLING OR WHILE DRILLING mg: #72 DRAwWN BY: CB _
_18'  IMMEDIATELY AFTER COMPLETION | Foreman:Jll  apprOvED: RH/TI | TR
AFTER COMPLETION Jos:E10579 SHEET: 2 of 2 soil a?d mate."als
engineers, InC
NOTE: Boring backiilled with nat g .




puninG Lyl NG, 3 (| of 2)

OWNER
City of Detroit

ARCHITECT/ ENGINIL
Charles S. Davis & Associates, Inc.

PROJECT NAME

LOCATION
Detroif, Michigan Memorial Park Marina
LEGEND
o w N STANDARD FPENETRATION, “N™ (BLOWS/FT.)
2 :1 ;’ . ‘ MATURAL WATER CONTENT.
3| z [F|oeev = [] TORVANE SHEAR STRENGTH (isf)
z ) DESCRIPTION OF MATERIAL >-f.‘. '
w :‘ a IN E; UNCONFINED COMPRESSIVE STRENGTH (1l)
a ; ; FEET E_‘_“‘ * CAULIBRATED HANG PENETROMETER STRENGTH (14f)
| % _—
< 3 5 SCALE
o | @ < *OO 2 3 4 5 tet
{ —4 $ + f —
SURFACE ELEVATION 110+DCD @D 20 kY] 40 SO %,N
]
1 SS . *O
_ ¢
2 SS .
5= v
3 SS IMixed Clay, Sand, and Rubble Fill- ,
{With Pieces of Slag and Concrete - N
JBlack - Medium Dense to Loose - '
J(cL-sp-Fill) N
4 S5
10" i1
4 N\
\
] \
- \
AY
. \
5 {ss K o
3 15 1 \ ',
] 7\
| 4
- 1 ’
] ! *
6 SS 20— Silty Clay - Occasional Grey Silt ,
- {Seams - Trace Sand and Gravel - l
IMottled Brown and Grey - Very ;
- Jstiff - (cL) |
[~ ] t
4 1
. *
-z 53 251 ’\
N !
-] !
- -{Silty Clay - Trace Sand and Gravell \
JBrown to Grey - Medium to Soft -
8 |ss 30 (cL)
1 |
| 5 N
[ . ‘ \
[ Ny \
9 SS — ‘ 35
5 -“J - CONTINUED ON NEXT PAGE -
C ]




ORING LOG NO.3 (2 of 2)

OWNER ARCHITECT / ENGINEER
City of Detroit Charles S. Davis & Associates, Inc.
LOCATION PROJECT NAME
Detroit, Michigan Memorial Park Marina »
LEGEND
[+ & w \\QSIANDARD PENETRATION, "N (BLOWS/FU)
w w [($]
@ a z . ‘ NATURAL WATER CONTENT, &
§ > < oeprh E . ATTERBERG LIMITS O - -¥X
z L B DESCRIPTION OF MATERIAL E& PLS L%
w lﬂ o aa\QUNCONHNzo COMPRESSIVE STRENGTH (1ef)
z ; \; FEET ._z-:s * CALIBRATED HAND PENETROMETER STRENGIH (uif)
)«
< | o |Z = SCALE
1R BASAS NN SN S T L
SURFACE ELEVATION 110#DCD D10 20 30 a0 50 %.N
- N
L |
!
!
5 1 - CONTINUED FROM FIRST PAGE -
~ 35
B 1S8i1ty Clay - Trace Sand and Gravel-
i Brown to Grey - Medium to Soft -
1 cw)
10{ ss o 5 .
40
s ] END OF BORING .
S
- 1 f
B 1
- |
- ~1
[ ]
- A
I ]
- -4
s ]
| ] .
]
b -
8 3
NOTE: The indicatad Sstratitication lines are approximata, MINERAL WELL
in sity, the transition batween maleriais may be gradual] PERMIT NO.
WATER LEVEL OBSERVATIONS BORING STARTED 7-22-87
BORING COMPLETED| 7-22-87
—~9' _ WHILE SAMPLING OR WHILE DRILLING mg: #72 pRAwWN By: CB
28'  IMMEDIATELY AFYER COMPLETION FOREMAN: J§  APPROVED: RH/TJ ) .
AFTER COMPLETION JOB:E10579  SHEET: 2 of 2 SOellnagl;I(C\ieggt?lr‘lca:c
NOTE: Boring backtilled with nal] '




AMERICAN ";)CIETY‘ FOR TESTING AND “\ATERIALS

16 Race St., Phliadelphla, Pa.

191L

freprinted from Copyrighted 1981 Book of ASTM Siandards, Part 19

PENETRATION TEST AND SPLIT-BARREL SAMPLING OF SOILS

Standard Method for

qﬁlb ASTM Designation: D 1586-67 (Reapproved 1874)

‘I'his Standasa of the American Socicty far Testing and Materials is issued under
the fixed designation D 1586; the number taumediately {ollowing the designa-
lion indicates the year of originul sdoption oi, 0 the case of revisian, the year
of last revision. A number in parcntheses indicates the year of last reapproval,

This method has been approved for wse by agencics of ih< Depurunent of Deknse and for luting in the DoD Index of

Specaficutions and Siandards.

1. Scope

using a split-barrel sampler to obtain repre-

|
‘ 1.1 This method describes a procedure for
!
|

seatative samples of soil for identification
purposes and other laboratory lests, and to
abtain a measure of the resistance of the soil 1o
penctration of the sampler.

1. Apparatus
2.V Drilling Equipment— Any drilling cquip-
ment shall be acceptable that provides a reu-
" sonably clcan hold before insertion of the
sampler to ensurc that the penetrution test is
performed on undisturbed soil, and that will
* permit the driving of the sampler to obtain the
< mple and penctration record in accordunce
. the procedure described in Section 3. To
avoid “whips™ under the blows of the hummer.
i3 recommended that the dall rod have a
stilfness equal to or greater than the A-rod. An
“A* rod is a hollow drill rod or “'stcel™ having

i

an outside diumeter of 1%« in. (41,2 mm) and
an inside diameter of 1'a in. (285 mm).
through which the rotary motion of dnilling s
tausferced from the drilling motor 10 the

cong b A stiffer deill rod s suggested for

. decyer than 50 ft (15 m). The hole shull
be Lntited 1n diameter to between 200 and 6 in,
(57.2 and 152 mm).?

2.2 Split-Barrel Sampler—The sumpler
shall be constructed with the dimensions in-
dicated in Fig. |. The dave shoe shall be of
hardencd steel and shuall be replaced or re-
paired when it becomes dented of distorled.
The coupling heud shall huve four ' :-in (12.7-

mm) (minimum diamcter) veat ports and shall
contain a ball check valve. If sizes other thun
i the 2-in. (50.8-mm) samplcr are permitied, the
"size shall be conspicuously aoted on all penc-
Utration records.
| 2.3 Drive Weight Assembly—The assembly
Tshall consist of a 140-1b (6).5-hg) weight, o
driving hcad, and a guide permitting a [icc full

*0 in. {0.76 m). Spccial precautions shall be

.n 1o ensure thut the encrgy of the falling
weight is nat reduced Ly friction between the
drive weight and the guides.

2.4 Accessory Equipment—Labels, data
shects, sample jars, paraffin, and other neces-
sary supplics should accompany the sumpling
equipment.

3. Procedure

3.t Clear out the hole to sampling clevation
using equipmeat thut will ensure thut the
malcaiat 1o be sampled 15 not distucbed by the
opcration. In ~saturated »ands and silts with-
draw the daill bit slowly 1o prevent looseming of
the soil around the hole. Mumtmin the water
les el in the hole at or ubove ground water level.

3.2 tn no case shall a botom-dischurge bt
be permiticd. {Side-discharee buls are permisai-
ble ) Lhe process of jettng theough an open-,
tube sumpler und then sampling when the)
desired depth is reached shall not be permitied. '
Where casing is used, it may not be driven
below samphing clevation. Record any oss of
circululion or excess pressure in dnbling Nuid
during advancing of holes.

3.3 With the sampler resting on the bottom
of the haole. diive the sampler with blows from
the 140-1b (63.5-kg) hammer falhag 30 in.
(0.76 m) until cither 18 in. (0.45 m) have been
penctrated or 100 blows have been apphed.

3 4 Repeat this operation at intervals not
loager thun S [ (1.5 m) in homogencous strata
and at cvery change of strata.

3.5 Reccord the number of blows required to
clfcct cuch 6 in. (0.15 m) of penciration or
fractions thereof, The figst 6 an. (015 m) s
considercd 10 be a scating drive. The number ol
blows required for the sccond and third 6 in
(015 m) of penctration added is termed the
penctration resistance, M. If the sampler is
diiven less than 18 in. (0.45 m). the penctration
resistance 1s that for the lust 1 Nt (0.30 m) of
penctranion (f dess than | ft (030 m) s
penetrated, the logs shall state the number of
blows and the fraction of 1 {t (0.30 m) pene-
tratcd). '

3.6 Hring the sampler to the surface and
open. Descnibe carcfully typical samples of
sotls recovered us Lo composition, stiucturc.
consistency, color, und condition: then put tate
jars without ramming. Scal them with wax or

¢ hermetically scal to prevent evaporation of the

soil moisture. Affix labels 1o the jur or make
notations on the covers (or both) bcaring job

designation, boring number, sample number.

depth penctration rccord. and length of recov-
cry. Protect samples against cxtreme tempera-
ture changes.

4. Report

4.1 Duta obrained in borings shall be re-
corded in the Ncld and shall include the
{ollowing:

4.1.t Name and location of job,

4 1.2 Datc of boring—start, finish,

4.1.3 Boong number und coordinate. Wf
available,

4.1.4 Surfuce clevation, if available.

4.1.5 Sample number and depth,

4.1.6 Mcthod of advanaing sumpler, pene-
tration and recovery lengths,

4.3.7 Typc and size of sumpler.

4.1.8 Description of soil.

4.1.9 Thickness of layer,

4.1.10 Depth 10 water surface: to loss of
water: 10 artesian heud: time at which reuding
wuas madce,

4.1.11 Type and make of muchine.

4.1.12 Sizc of casing, depth of cased holc,

4.1.13 Number of blows per 6 an. (0.5 m).

4.1.14 Names of crewmen, and

4.1.15 Weather, remarks.

' This mecthod is under the jursdictioa of ASTM Com-
aitice O-18 0a Suil aad Ruck.

Current cditium urpfmcd Ont. 20 19607 Ociginalls isucd
198K, Replaces D KSK8 64 T,

‘Hvorkey, M. Y., Surtoce Exploranon und Sumpliag <
Swidi fiw Civil” Endincering Purposes. The bnpinconng
Foundation. 343 Eau 47h Si. New York, N Y oY
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&~ and materials
gineers, inc

u.iified soil
classification system

Group . . . .
Major divisions | sym- Typical names taboratory classification criterna
bols >
@ » Wellgraded gravels, gravel- ® D (D,,.)
= e 60 _ 730
“le <] GW | sand mixiures. little or no @ 2] Cu=—— groator than 4; ch' 0 betwgen 1 and 3
- 222 o tines LY o 10 0 60
s 525 < £8 €
“ c? - 5 Poorly graded gravels, grave 5 o
owT . — . . .
z : 4 3 2| Gp -sand mixtures, little or no Z 2 @] Not moaling all gradation requiremaats for GW
[ parel -
o E: =Z° 35 lines S c Z :
=) & S -
S |e 2§ 2 = al s . £e £ Jatterberg limits below *A
N jOo cHIE 2 lity gravels, gravel-sand- | & . & =1 ) A" fiae with PL
o 2s =2 GMI] mixtures o232 g1 kne or P tess than 4 ADO'VG ‘ A
o Z < =t u siit € (é; 2 hd a7
5 2slsoo ece betwedn 4 a are
o c comGlFO00 O~ [
=N = P Zce oA limits above “A
£ Zclu s e —c o lAlterberg limits above .
3 T =g ggg GG Clayey gravels, gravet-sand- | @ © :: & Q S ke with P, greate man’lbordertne cases requidng
b © -
s o § g" E clay mixtures 5 § 2 5 Z 2 7 use of dual symbols -
o = b — : oT @ S~ AT
] > c O a 2
o 2 o Well-graded sands, gravelly s a2 9 @mo Og9 (030)
o & EE o & sw : " Jeg? ==0 Cu=—— greater than 6; Cc= between 1 and 3
o G o8le o sands, little or no fines cTe Opa ‘0 D, ;%0 )
© 5] 8.8 € |5 . 60
13 >l &« —-—ad
-~ Sols © ° a5. -
2 i 8 £| sp |Poorly graded sands, gravelly} @ = 3 ’ Not meeling all gradation requirements for SW
CREEM 5 sands, little of no fines |28 o
|5 52—t Cow | .
P @ =g @ 0'5 d Silty sands 2 2 ' " L -]Ateerg limits below “A"{ Limits plotting kn hatched
e o Exe —1 M X - .
o ‘Ef e M u sand-slit mixtuces 2af ‘2 c | EneorPlLiless than4 |zone with P botwden 4
s 22|F8° f_:’-—.gg s2% : and 7 are bordartine
=~ “Ele &E ) Ec™. = o " |attemberg timits above “A7 )
Elg 85 5 24 et use of_
s 823 sc Clayey sands, 23% 2 5 2|ine with PL greater than | ©25°5 feauidng
e ;,;VE sand-clay mixtures 88% S=w 7 duat symbols
—~ horganic silts and very fine STICITY CHART
- 3 ML sands, rock flour, silty or PLASTI c
$ o clayey fine sands or clayey | 60 1 T T 1 1
K > B :silts with slight plasticity | For classification : =
: ° Inorganic clays of low to —of flne-gralned solls and y
<) v o medium plasticity, gravelly ——{lne fraction of coarse —
™ S =2 cL ctays, sandy clays, slity clays 50—:-gr_ained .solls. Atterbarg] —7
o w = Limits -plotting in ‘hatched 4
= s & fean clays :a‘re'a are borderline . CH —
s ic silt | classltfications requiring -
- _'g Organic slits and organic y; wl " use of Guat tyhEdiclae —
2 O = oL clays of low plasticlty S |— Equation of A-line:
e 2 < ' S [ Pt=0.73(LL-20) 7
« -
‘é £ korganic slits, micaceous or |5 20 d
) S | MH | diatomaceous fine sandy or |g I .
g K S = . siity sols, elastic siits |~ -— Y-—] OH and ‘MH
25| € Eg = . —
g v o€ _lnorganic clays of high 2 4
- s 55} CH plasticity, fat clays TL
© [ ] . N
5| 578 10 4
- " | hich plastictty, organic siits | 4}-—=4<—=4\IML and oL+
— - — :
® . { | 5
’ - o 100
g E'%g o Peat and other highty O 10 .20 30 40 60 60 70 &0
1 £88 © organic solls © Uquid Uit




111 WEST KINGSLEY
ANN ARBOR. MICHIGAN 48104
(313) 994 5055

KLENEL W anAMEd 1L
AICHARD O ANIEHLON £
THEGDORE B DHUAMAN L
GAHHETT i3 EVANS P E
FHANK A HENDHRSON P i
EDWAIRD 5 UNDOW P'E

JERRY B GIVERS 'L
GAKY M HUSSAR Pt
AU?,'USt 19, 1987 LARRY P UEDELE 7€
STARR O RUMN It
GERARD b MADE) bt
HUBERT C HAULOIN Pt
FRANUES bowWHiIG o'}

TEMe Y H BEOENIS L
s, Helen Himes , P.E - cule? AEHAES DI THICH
v . . FAUL L |AHSEN Pt
Charles S. Davis Associates, Tnc. NG ) WAl 1
.y o . JUH LEMZELRD vl
220 Bagley, Suite 700 .
. - . ry - - LokdUL LA
])eLFO'Lt, M),chlgan 48276 WAICH W S1ul. 12
BATTHL LHEem
4 \ . - . BAY CliY
RE: Environmental Evaluation NDIARAPOLIS
- . . LANSING
Memorial Park Marina LIGDMA

Detroit, Michigan
SME Broject No. E-~10579

Dear Ms. Himes:

We  have received the results of the chemical tests performed on
soil samples collected from the above referenced site. These
results are enclosed. This letter should scerve as an addendum to
Lhe geotechnical investigation report.

Selected so0il  samples extracted during Borings 2 and 3  were
combined inte two composite groups {for analysis, Samples
extracted during Boring 1 were not submitted for analysis.
Composite Group I was composed of samples extracted from the 1.0~
to 2.5-foot and 3.0- to 4.5-foot depth intervals during Borings 2
and 3. Cowmposite Group 1 was couposed ol sauples extracted from
the 5.0- to 6.5-foot depth intervals during Borings 2 and 3 and
the 8.5~ to 10.0-foot depth interval during Poring 3.
Twenty-two orpanic coumpounds verce detected in Composite Group 1
and 18 organic compounds werce detected in Composite Group TL., 1In
addition, total phenolics wvere detected in both composite groups.
Many  of the organic compounds detected are gasoline and diesel
fuel/ diesel exhaust/ fael 0il related, Several <chlorinated
organic compounds were alsoe detected. The levels of many of
organic compounds thal were detected can  be  cousidered low,
however, a number of levels are elevated, For instance, 295
mp/lkg of 1,2~Dichloroethane was detected in Composite Group I,

Several inorganic elements were detected at clevated levels ia
the two composite proups when compared Lo COomon concentration
ranges reported for soils, In particulac, the levels of cadmium,
copper and zinc appear to be elevated in both composite groups.

b
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In addition, the level of lead detected in Composite Group I
appears to he elevated.

We appreciate theVOpportunity to serve you during this phase of
the project. If you have any questions regarding this letter,
please contact us.

Sincerely,

SOIL AND MATERTALS ENGINEERS, INC.
C,L;rqv? bws-l)@md\

Cheryl Kehres-Dietrich
Senior Hydrogeologist

q_,,(r\é R.Gitras (CAk.D)

Jerry B, Givens, P.E,
Project Manager

Enclosure

i b e Dk o T L e
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Canton Analytical Laboratory, Inc.
ENVIRONMENTAL ANATYSIS

August 12, 1987

Ms. Cheryl Kehres-Dietrich

SOIL AND MATERIALS ENGINEERS, INC.
111 W. Kingsley

Ann Arbor, MI 48103

RE: Lab #7070780 Composite Group I: B-2(S-1,S8-2) & B-3(S8-1, S-2)
& 1 additional sample, samples rec'd 7/23/87

Dear Ms. Kehres-Dietrich:

The sample(s) we received from you has/have been analyzed as
requested. The results are compiled in the enclosed report.

It is a pleasure to be of assistance to you. Please contact us
1f you have questions concerning any aspect of this work.

Very truly yours,
.CENTON ANALYTICAL LASORATORY, INC.

Roy Marvel
QA/QC Coordinator

RM/pj

I.‘f:.;

bt o
AUG 1 2 Pve/
SME Anp Lo

]

PO Box 1129 153 Elder Streer - Ypsihann, Micligan 48197 (313) 483 7430
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APPENDIX B

CROSS SECTIONS
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APPENDIX C

SHORT RANGE PLAN - COST ITEM1ZATION



(a

MEMORIAL PARK REDEVELOPMENT
SHORT RANGE PLAN-COST ITEMIZATION
MARINA REDEVELOPMENT

ITEM

Raise and Repair Seawall

Raise Area Adjacent to Seawall

Pavement Construction

Underground Storm Sewer Sycstem

Rehabilitation of Existing Utilities

Pump Out Facility and Mechanical System

Center Dock Replacement

Key Card Security System

Rehabititation

Subtotal
10% Contingencies

Total Cost

AMOUNT

$ 700,000.
$ 75,000
$ 150,000.
$ 145,000.
$  460,000.
$  60,000.
$ 500,000.

00

.00

00

00

00

00

0o

$  10,000.00
$2,100,000.00

00

210,000.

$2,310,000.

00



MEMORIAL PARK REDEVELOPMENT
M SHORT RANGE PLAN-COST ITEMIZATION
REGION 1-PROMENADE REDEVELOPMENT

ITEM

Raise and Repair Seawall

Construct New Seawall

Raise Area Adjacent to Seawall

Underground Storm Sewer System

w»

-

Concrete Walk Construction

Picnic Shelter

Landscaping
Subtotal

10% Contingencies

Total Cost

AMOUNT

$125,000.00

$150,000.00

$ 90,000.00

$ 37,500.00

$ 50,000.00

$ 60,000.00

$150,000.00

$662,500.00

66,250.00

$728,750.00



(»

Som

MEMORIAL PARK REDEVELOPMENT
SHORT RANGE PLAN-COST ITEMIZATION
REGION 2-AREA NORTH of the MARINA

ITEM

Parking Lot Construction

Parking Lot Rehabilitation

Concrete Walk Construction

Storm Sewer System

Existing Comfort Station Renovation

Children's Play Area

Picnic Shelter

Landscaping

Subtotal

10% Contingencies

Total Cost

AMOUNT

$ 25,000.00

$ 20,000.00

$ 10,000.00

$ 15,000.00

$100,000.00

$ 25,000.00

$ 60,000.00

5 60,000.00

$315,000.00

31,500.00

$346,500.00



(L3

MEMORIAL PARK REDEVELOPMENT
SHORT RANGE PLAN-COST ITEMIZATION
REGION 3-MEMORIAL PARK EXTENSION

ITEM

Install Seawall

Fill Area Adjacent to Seawall

Children's Play Area

Picnic Shelter

Landscaping

Subtotal

10% Contingencies

Total Cost

AMOUNT

$260,000.00
$ 40,000.00
$ 25,000.00
$ 60,000.00
$ 50,000.00
$435,000.00

43,500.00

$478,500.00



APPENDIX D

LLONG RANGE PILAN - COST ITEMIZATION
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MEMORIAL PARK REDEVELOPMENT
LONG RANGE PLAN - COST ITEM1ZATION
MARINA REDEVELOPMENT AND EXPANSION

ITEM

New Seawall

Excavation

Marina Docks and Channel Entrance

Marina Utilities

Off Site Utilities

Parking Lot

Concrete Walkways

Marina Gatehouse

Marina Control Building

Restroom Facility

Landscaping

Subtotal
10% Contingencies

Total Cost

$

$

$

$
$

AMOUNT

3,200,000.00

2,700,000.00

1,600,000.00

650,000.00

200,000.00

400,000.00

240,000.00

50,000.00

800,000.00

200,000.00

50,000.00
10,090,000.00

1,010,000.00

11,100,000.00

Note: Total cost does not reflect costs for work included in the short

range development plan.



e

.  MEMORIAL PARK REDEVELOPMENT
LONG RARGE PLAN - COST ITEMIZATION
REGION 1 - PROMENADE REDEVELOPMENT

ITEM AMOUNT
Parking Lot and Roadway Construction $ 75,000.00
Children's Play Area $ 25,000.00
Picnic Shelter $ 60,000.00
} Concrete Walkways $ 50,000.00
>
Land&caping $130,000.00
Subtotal $340,000.00
10% Contingencies 34,000.00
Total Cost $374,000.00

Note: Total cost does not reflect costs for work included in the short
range redevelopment plan.



-

ITEM

Roadway and Parking Lot Construction

MEMORIAL PARK REDEVELOPMENT
LONG RANGE PLAN - COST ITEMIZATION
REGION 2 - MEMORIAL PARK EXTENSION

Expanded Children's Play Area

Fishing Promenade

Grading and Landscaping

Note:

Subtotal
10% Contingencies

Total Cost

AMOUNT

$ 75,000.00
$ 15,000.00
$ 30,000.00
$ 75,000.00
$195,000.00

19,500.00

$214,500.00

Total cost does not reflect costs for work included in the short

range redevelopment plan.



MEMORIAL PARK REDEVELOPMENT
LONG RANGE PLAN - COST ITEMIZATION
REGION 3 - AREA NORTH OF THE MARINA

ITEM

Removal of Existing Comfort Station

Removal of Existing Parking Lot

Renovation of Existing Gatehouse

Parking Lot Constructien

Relocation of Existing Armillary

Concrete Walkways

Grading and Landscaping

Subtotal
10% Contingencies

Total Cost

AMOUNT

$ 50,000.00
$ 5,000.00
$100,000.00
$ 15,000.00
$ 5,000.00
$ 40,000.00
$100,000.00
$315,000.00

31,500.00

$346,500.00

Note: Total cost does not reflect work included in the short range

redevelopment plan.
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